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Abstract of JP2000180286 
PROBLEM TO BE SOLVED: To miniaturize 
and simplify the construction by structuring 
pressure detecting elements between a 
diaphragm and the extreme end part of a housing 
through the protrusion of the diaphragm into a 
load receiving structure for receiving pressure in 
a cylinder, and supported. SOLUTION: A 
diaphragm 25 provided on the extreme end of a 
housing 2 is provided with a protrusion 24 
protruding on the housing 2 side, formed on one 
end of a cylindrical member 26 formed into a 
cap shape out of deposited reinforced metallic 
material, and the cylindrical member 26 is fitted 
to the extreme end of the housing 2 so as to 
enclose the respective elements 7a and the like 
of a pressure detecting part 7. The pressure 
detecting elements 7a receive a load due to 
cylinder inner pressure between the diaphragm 
25 and the extreme end part the of the housing 2, 
through the projection of the diaphragm, and is 
supported with a ceramics base plate 17 to be 
constructed into a load receiver generating 
compressive stress. By such constitution, the 
pressure detecting elements 7a generate 
compressive stress in proportion to the cylinder 
inner pressure, and it is converted to an electric 
signal and input to a signal processing circuit. 
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Japanese Laid-Open Patent Publication No. 
180286/2000 {Tokukai 2000-180286) 



A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[MEANS TO SOLVE THE PROBLEMS] 

[0009] ... a cylinder internal-pressure sensor which 
uses a diaphragm so as to detect internal pressure of a 
cylinder constituting a combustion chamber of an engine, 
wherein the diaphragm is provided on a tip of a sensor 
housing and has a projection projecting through the 
sensor housing, and a pressure detection element which 
outputs an electrical signal due to a compressive stress is 
supported so as to have a load-receiving structure, 
positioned between the diaphragm and the tip of the 
sensor housing, which receives a load due to internal 
pressure of the cylinder through the projection of the 
diaphragm and generates a compressive stress. 

[0010] With the foregoing arrangement, a mounting 
structure can be achieved which, without using a load 
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transmission bar, can transmit a force proportional to a 
cylinder internal pressure received by a diaphragm (e.g., a 
metal diaphragm) directly to a pressure detection section 
only with the tip of the sensor housing. Particularly, the 
projection provided on the diaphragm is far shorter than 
the load transmission bar. A distance between the 
pressure detection element receiving a compressive load 
from the projection and the diaphragm can be made 
shorter than in case of the load transmission bar method. 
Therefore, it becomes possible to keep at a minimum a 
difference in extension due to temperature change among 
the diaphragm, the sensor housing, and the like so as not 
to affect measurement accuracy. 

[DESCRIPTION OF THE EMBODIMENTS] 

[0030] The pressure detection element 7a is made of 

a monocrystalline piezoelectric material such as a crystal, 

lithium niobate (LINbOs), or lithium tantalate (LiTaOa). 

These materials have high Curie points of approximately 

570X, llOOX, and 600"C, respectively. 
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««:3^2 4«g?i^-l'T:7 5A2 5*3i3:l:f6n. EfflCc. 
:^>K:j;osm«#«:m:t)f SE;^j«iai^^7 fa*!, i^-r 

^7 7A 2 5 <^:>'^■i;i^>^'2©$t«SS^<!;©M■C5<'-^ r 7 
7A2 5©|^2 4?:^>Lt:mfgfrtE;'3fCj:^,jta*S 

[0045] 2|s:3liSjeS8{C*jW«.fgfrtEtj|l±l»7 ©E:;tl 
*^fiB^^7 btS:, SOI (SiliconOn Insulator) 
S«*>^i^d:0. ^iSB^->'J=J>a«3 2±K:S»KYbjg3 
3*JK»!JEL/r. c©}»K^fc)@3 3±«:)^i£::^«:j:«5fi 
iix»5^<b-rsffi:!5-{4*i { 1 1 0 ) ©PS-> v^ixom^ 

B^mm 3 4 ^rSB 3 It-r fiJt») . 5 0 0 'CWifCftOISl 3 
[0 04 6] 2f^^?«K:ct^->V3>©S0 ISffi^fflli 

fcE;'3«ia^^ 7 b (omm^imARam i (ci^-r, )i 
4s. mA\mi(OA-'&mmmxib^. mikt. so 

IS«7 b©¥M@r*'3. ^(C*fe^)^3 9*I^*0-C 

[0 04 7 ] mieSi^';3>»«32. fttK^klSSS. 
5g^^Jf?f^X»«3 4©)13«, -en-?n»B"5 fCJV. 

1 5 i'D>. S!t-SC+5i7P>©fiir*-5>. 

[0 04 8] IR^F}^f!SSffi3 4*i--'?->y»nXUr. 
my-i>38. ^IttBCffita (y-KSP) 37. K 



m 

(6) 

9 

3 6*s?&fiESnrt,>^. My-i^3 8. ?|lrHil/fiCi3 

7 <!: > K 3 6 (o-st^ammmmmimtj: n 
» 3 1 i 4 0 A«^-?>;?i>'< ^. * E<Jif5^-x:msL 3 nr 

;teiS)li3 9±©S^aiJ*t3 1 <i:4 0«|g| 

[0 04 9 ] S-ir-i^3 8«. S^JfflCCB. H7iC^-rJ: 
^«C. Iiy-i?3 8a. 3 8bi»)3tt*). CCft*. ilS 
Stt < 1 1 0 > ^^(Dm'f-i>^ 3 8 a, ^H^IA (10 10 

o> 73iS)©^y->^?:3 8 b tsari. S2<l©My 

-y3 8a<!:3 8bJ:»3«t5-?''; ^ ll!S*i?8«K{fclS 3 

3©«ffi{cffMsnros. 

[0 050] S'/->^3 8 ( = 3 8 a. 38 b) tx^-y 
K3 6«. a4{C^-r«fc^fC|5)— ©iS3-C*.2>*J. ?|t 

^. S O I »ffi7 b frifiPM-> :3>©«^^Jf5sSS 

«3 4 *x ^ ^> i^L t:^ies-> y 3 >Sfi3 2 ±®s» 

^Itl^ 3 3 ©«®{Cdit^©S->^'- 3 8 i dltlf© V - K 20 

[005 1 ] SOI »«7 b W. mi^a^i' 3>S«3 
2fflI*5:Si''fr7-7A2 5®5?Sa2 4«:J:0if sn^S^ff 
ffiiO, JR^-JgRSS«3 4fIiKi';- h-^ll?tabffl©-fe7 
£ y ^XSS2 7K:siy-i^a53 8 <^:>^• K3 6/cW*S 

s^stxfctfc«-c3£Jfsnri»-5. -ens. ¥-<rv=y 

My-yg|53 8 <i:>'^•^' KSP3 6 ©^^^Klfpffi-T -S^r. S 
y-ygP3 8©E)ffi)c£::*;%«L.<;*;*)iiiK:-rsci3!is 

[0 05 2] 'J-K?l#ffiLffl©-fe^5 -yi';^^S2 7 

©"t"«c«. v^• ^, K 3 6 so* - K^i i o ©<i3a{c»ic;-r 

SfS:© - K (5S<*) 2 9 7 5 i'XSfi2 7 i — 
<*fi£JK$nr*j»5. -fevs -^i';^Sffi2 7©Mffi«:(3:. 
a3K:^nr<fc^(c. S^*mJ:9>5:5«#gm3 0. 

2 8AJ«S)B3nri>-5. C©'5^, S^gl5l5t3 0«, E 
j'jtSlttl^^:- (SOI SS) 7 b <n>J^ "7 K 3 6 SO^^y- 

i?3 8«:*fjc-r4aa«c}ej!R$nrt,>s. E;'3«itaiR^- 

7 b ©-Stc^^y- y 3 8 fClg^l-aaaSOVN- V K 40 

3 6«:K^^sf4faccg^^sW3 i*ifiaiisn-c(,»s. 

C ©S^Sm 3 I i gf^tt 3 0 l5l±©J»E«tc J; •) . 
EE;^^a^^-7 bi-fe-7 2 -.»i'XS«2 7»?^{c«^ 

[005 3] -e-OT, E^tJltb^^7 bi4255 -^i';^ 
»ffi2 7*i6!a:5Sl)B«EB. «^Sm2 8 *:n-t/r/>'5 

t;>y2©5fe««:@S5n-5,. E;'3*i(ti^^7 ba-fev 
5 --r J'XSS2 7««:ff5eso/c«f*2 9*/ror. 
i^>y2rt«:}¥ii-r-5y- KlSl OiSSlMKgiBESn 

50 
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[0 054] ®:Sr{4*i (110) ©PSi^ :3>4CEffl 
IS:^ «rEnJHl i # ©My- t?©ai&WJ6:!SS*SI 8 
S^-r. 0(CiKL/cJ:^fC. ^B^fii (10 0) :?5'|fi]©Sig 
{i-ifD-C. ^S¥4 (110) :;^|^-CS;^CC^£S. i&n 
&. iS5rtEPK:ttea|OrSy-i?3 8 a. 38b{Ci''W' 

r 7 ^ A 2 5 ©3Sg*^ L rE«i£:ti*J^ i; /c«^. m 
y- i? 3 8 a ©igSifii«:*:lf < ^{tT5 1 ©©. My- 
i?3 8 b©fiCiffl«:^<^{tLi5:t». 
(0055) SOI S«*ffll»fcE**SHi3RT-7 b ©3? 
ffillSS?rEI9fC7nT. ?l*ttiLfim3 7g|5©a!A<iiAi+ 
»(C/h2Wn«. ^ffi|5I»*3(s:ia©i'5tcS< CiAl-C 
#5. mra!OA:J:^K:. ISF«gEPK3tL-Cfi5ifii*J^{b 

•rs©i3:*SB^ (110) ■fmvi^hicR'f-'Vz 8 

a©i5>r*S. 

[0 0 5 6 ] 2t:j|JSg«JC*>'C»-C*>. »1 jisse^i^fii© 

5. 

[0057 ] eti^LfcJr^tc. gfrtE©E:'3 (EJiit 
S) «r/jNM§l©My- ySP 3 8 (cm* 3 -If fJ&iW -S C i 
r, S-y--:^3 8a©ffJlt£;;'3^1ri.<:^#^tffl«:-r€> 
Ct3!)i-Clf. tSF«9E©liSiKlSlttl*SBItlK^cS. sSi'PL/ 
fci^mtcjrii. Vc c3!»<5ii?;H-©i# 1 OOmE© 
igSl*3ES!{fcK:*f L-C A V =®Wm V©JSS*J»6n/c. 

[0 05 8] S/c. My-i;=3 8 (=38a. 38b) 
.J: 0 Jic * >^ 'J i^m^Ji^SlK^tJg 3 3 ©^®{C0fi£3 n 

rt,>S)t*. siiy-yra©>;-i'SdSE«*>)tc»)©rSa 
5 0 o-cJii±(c»nia§nr«)> iSrtE€:Wt>f»Kr«im 

[0 05 9] *^igK:0^S->>j3>©SO iSIStrfflCi 
/i:E:^J«iai^i^7 b©ffi©S§1i (lofflf??) 4S5{C^ 
•r. H5fea7TOcE*MltiST«:-DI,J-CA-BS-C 
6KML//cEt?*)^, ll5©E:;'3t^ttilR-?-7 b?r 

3g-7-JfJ)j£S®3 4 <i:S^ffli|*i6mfc-sPffil3-C*>.5. 

[0060] n >SS 3 2 4x 5=- 

>y*niL/r. ^©Sfi3 2«^^«:^j^©'>';a>5i 

@3 5^BbSL//c^)©-C*S, ->';3>??^a3 5{cy-< 
T7 7A2 5©5^2 4*sg|^L-C> 5l^a2 4*/^L.r 

mhmh^i.i,m^ws.Wimwfi'y o ^ >mm 3 5 «: 

SMtti^. i^y =i>3^3 5A^+^«:/h3l:fntf. ^ 
ISy-rT77A25 (CSWfcllSa 2 4 ?:!£>-r L «>EIJffit«: 
«C-r i.iJ'Stt^^j: <tji?,, 55ja 3 5 ©iS $ 3 2 

©;is©>{^;¥^j'-c^)-5, 

[0 06 1] ±iSSII)!ifefi?i)KC^€,fgfF*3E-fe>f-©fte©BX 

of^i:t®.^©ft!iBs«:si uc^j^-r. ^mvit. atomx 
>y>©j(S!;«ISrt-vitSM{cjl!K*4*«*&rSD I (y-r 

(0 0621 ^~JV^4 5 «:ttil!SL/clE«l4S4 6 



(7) 
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[0 06 3] yjtC. f§jl*3BE-fe>-!f^«ffll/T:. SSlfS'v 

s. 

[0 064] 01 2{Ci'7>i^ftiefrtEC[)M0&*^ 
!^Ji!^m.W!<Di>'7>i'md 2 tL. 9 1, 0 2«:*s 

wserrtJE^-en-enp i . p 2, misoi^^v 1 . 

V2. 0 1 {c*Jl:f smigi(*3©*':=^co^SMST 1 . //x 
[0065] * 
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; [3^1] 

P 1 • V 1 =M...., • R 1 • T 1 ••• ( 1) 

[006 6] sK'; ha-^JgSSr^ni-rSi. 

[0067] 

[1^2] 



(2) 



[0 07 2] ii^cS, (4) S?&i2©-'N-7^- 

[007 3] *l%8J«CJ:S^fl!-v^TSifOI,»^fi 

©iS«s&staisiB*ia 1 3 tcTS-r. ( 4 ) sw» 

[0 0 7 4] -TJ^Cto^. 

(a) i'7>i7^^-fe>-!f4 8*>e.E8i?i^Pa*^©i'7 

SlgfF*3E-fe 4 7 -C 7 > ^1 0 2 tCfc W S gjrtEE P 
SMt.,., ^ffgCTS. 

[0075] (b) x>y>$lJtaiffl-7-ri;a=i>f:z- 

B>r*s^few^s^;^ ofiM r ?&jfs. > X if 3 

l-a-5 5 0Ai6Sf;</^a3aaMe4«ISO. M 
r <»: M f i M e «r^tf L. fcfiM^tmr S. 
[007 6] (c) M„..,*'6M€?I< CitCcfciD, 

[007 7 ] ^esrt CCiJSA b/cSr L/C^^SM. , , ©If 

S. &*5. ft-^i!iS:7'n-b -:y9-5 2«x>i;>$il®ffl-7 
•ri'na>f^-ir5 l-cmfrSCifeoIfig-c*4. 

[007 8] *^e»jK:<fcni3:. aigi£:i©s»iiSAft so 



[006 8] tJtcS. 

[0 06 9] Jga:*/;^©a*Mr. ^i^x i?*!?,© 
«^jSm<Da4M f . gp:t/Xfi3Sa?:Me. SttSfrttCfiS 
AL/fc»fl/C>^©a4Mairi-r.5i. 

[0 07 0 ] 

[»3] 

M,.,.,=Mr+Mf +Me+M.,, - (3) 

■C*S, (1). (2). (3) SliSf-v?jEA-r 

[007 1 ] 
[13^4] 

•(Mr+M,+Mg) ... (4) 

fflc»ratgfi*9K:s6A-rss^*ifa9-r5iis©tH9i)fi! 

®©j^S**;^©aMr, -Oiyi-i^^tpfsom^m^oy 
aMf. gf*'>^3> hP-77ii6©gf**;5;®iaaMe(C 
J: S itTi>J^M*«« L r SifSSrt (cfiSEA-j- S jiafl«j^a 
(*<DS^a) ®tta!ii»s^&iSi& 5 c i Air * 5 . 

[007 9] 

>fflfg5l*3EE:^-te>-9-4/J^-C2^>y;U^C«jS<hO. L/*> 
fe, W:X14«:«niSeffitt©»a^*S5 C t ifiVft 

[0 080 ] m2©^aj{cj:ti{f. fgi!^E-fe>-tl-=&ffll,» 
rSfgii^fcijSA-rs^^^itS'J-rSKgtDti-i'JfSS* 

[iaS©fSWj:lft?S] 

[01 ] *^Hj«c(^t>SlgirtE-fe>lf©ife{*^fiS0, 
[02] *l%B^tc<fc*fg[F«9ff-b>i^©fgirtBE«imgB©SI 

[03] *^H^«:J:^,jgfF«9EEH2>-9-©igirtEt^tliSI5©fi6 

[04] *^B^{C^5J>';3>©SO ISfi*fflC»fctgf 

I^IIMfcB^T-©l^*ffl0. 

[05] 2|s:^Bj«:J:5i^'J3>©S0 1 Stg€rffll,»fcfg| 

[06] -> 3 >i?ia5r^-r 2, s o I m^<D^mm. 

[07] 2t:Sq«tcJ:Si^'J=i>©S0 I»««:fflt,»/<:iS! 

rtEi«ta3R^©^TBfiSS«*Ba«or*yt¥ffi0. 
[08] Eiffii£::t;*EnftiLfci#©PSSy-i^©ili& 
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[09] iy'j=i>(r>soim&imi.^fcmf*^E.nmsm 



>1f«r-C>i^x i'5'«:||^U/c stasia, 
[012] i^z'^i^ntrnf^EEOnH^inkLtcm. 

imij&^^^LteM. 10 
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:^«^ffl3RT (SO . 10- -'J-K«. 10(1 

Oa. 1 0 b) - 'J- 1 1" -fe^S t'^'XSS. 

1 2 • ••ft-^«JiSIiIS8. 17. 1 

2 0. 2 1. 2 2 2 4-5ee. 2 5-a^-/r7 
5 A, 2 7 — 5 3 6•••>'^■5' K. 3 8- 
S-y-i^, 4 7-7-7 -yi'aT'?^ hS|gf|#3JE-fe>1f. 
4 8"-i'7>i?J^42>1^-, 49--/>yj:i'f 3>hn 
-■7. 5 0 - P^/X«igff3> hta-'^. Sl-X^i? 

>$i|ffliffl-7-<i'a3>tjL-^r. 5 2-M#«ia::'"ci-b 
-^1^- (>S»#I8) . 
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